*
measure.
The difficulty of the present case comes from the fact that the domain J* is not simply connected. In the proof we shall apply the negative curvature method introduced by Griffiths-King [10, Propositions (6.9 ) and (9. 3)] as in Vitter [23] .
In § 3 we shall be concerned with the value distribution of holomorphic curves /: J* -» V in a complex projective algebraic smooth variety V. Let D be an effective reduced divisor on V. Combining Main Lemma (2.2) with Ochiai [22, Theorem A] as in [19, § 3] and [20] , we shall obtain an inequality of the second main theorem type ( 
3.2) KTJr) ^ N(r, Supp (f*D)) + S(r) ,
where K is a positive constant independent of / and S(r) is a small term such as
S(r) £ O(log+T f (r)) + O(logr)
as r-»oo outside a set of r with finite linear measure (see Theorem (3.1)).
As a corollary, we shall see that an inequality similar to (3.2) holds for a holomorphic curve from a compact Riemann surface minus a finite number of points into V (Corollary (3.3)).
In § 4 we shall study the extension problem of big Picard type for holomorphic curves /: J* -> X in an algebraic subvariety X of general type in a quasi-Abelian variety A (cf. § 4). Let W be the union of subvarieties of X which are translations of non-trivial closed algebraic subgroups of A. Then W is a proper algebraic subvariety of X such that each irreducible component of W is foliated by translations of a non-trivial closed algebraic subgroup of A (see Lemma (4.1) whose proof is essentially due to Kawamata [13] ). Using Lemma (4.4) due to M. Green by which he completed Ochiai's work [22] on Bloch's conjecture [2] , and applying Main Lemma (2.2), we shall prove the following extension theorem of big Picard type: THEOREM (4.5) . Any holomorphic curve f: Δ* -• X has a holomorphic extension f: Δ = J* U {°o} -> X unless /(J*)c W, where X is a completion of X.
(Corollary (4.7)). Fujimoto ([3] , [5] ) and Green ([8] ) obtained extension theorems of big Picard type for holomorphic mappings into protective space omitting hyperplanes in general position or intersecting them with positive defects (cf. also [4] and [7] ). We will discuss the relationship between our results and those of Fujimoto and Green. § 1. Preliminaries
We set J* = {zeC; \z\ ^ 1}, Δ*(r) = {1 ^ \z\ < r} ,
Γ(r) = {\z\ = r}, d = d + 5, d c = -i-(3 -9).
In this paper we assume that functions on J* and mappings from J* are defined in neighborhoods of J* in C Let ξ be a function on J* satisfying ( i ) ξ is differentiable outside a discrete set of points, (ii) ξ is locally written as a difference of two subharmonic functions. Then we have
where dd c ξ is taken in the sense of currents (cf., e.g., [10] ). Let F be a multiplicative meromorphic function on J*, i.e., F is a many-valued meromorphic function such that the modulus \F\ is one-valued. We set
where log + |i<Ί = max{0, log|F|}. Let D = Σΐ ml v i a i be a divisor with integral coefficients v t e Z on J* and set
Since |F| is one-valued, the divisor (F) determined by F is defined on J* and so is the divisor (F) o (resp. (F)^) of zeros (resp. poles) of F. We put (1.2) T(r, F) = iV(r, (F) J + m(r, 20 . 
where /*D denotes the pull-backed divisor of D by / (cf. [10] ). Let be the sheaf of germs of meromorphic functions which do not identically vanish, and define a sheaf 2ί^ by
where C* denotes the multiplicative group of non-zero complex numbers (cf. [19, §l(b) 
where ω x is a holomorphic 1-form on M. § 2. Lemma on logarithmic derivatives
Let /: J* -> Λί be a holomorphic curve in a compact Kahler manifold Λf with Kahler metric h and the associated form Ω, and set
Let α> e H°(M, Slif) and ω -d log θ + α>i be the decomposition as (1.6). We set
Res-(α>) = (θ). . where C 2 and C 3 are some non-negative constants. Letting C 4 be a positive constant such that Ω o <; C 4 β, we have
We complete the proof by combining (2.9) with (2.10), (2.11) 
By Griffiths-King [10, Proposition (6.9)] we see that the singular form
or suitably chosen positive constants α 0 , b 0 and ε (ε < 1). Since W is invariant by transformations, w -• e iθ w, with real θ e R and G is multiplicative, the pull-backed form G*Ψ of Ψ by G is well-defined. We set G (2.14) Furthermore, taking dd c log ξ in the sense of currents, we get 
We infer from (1.1) and (2.17) that
We have by the definition of ξ in (2.14)
We put + log + α 0 + log + 0og &o)" 2 + ε log 2 .
Then inequalities (2.18), (2.19), (1.3) and ε < 1 yield
Let us compute m(r, g):
+ -L f log(l + log for r e E. This completes the proof.
Remark 1. In the above proof we used the metric form (cf. (2.14)) due to Griffiths-King [10, Proposition (6.9)] as in Vitter [23] , whose curvature behaves nicely. If we use the following metric form due to GrauertReckziegel [6] Let V be a complex projective algebraic smooth variety of dimension n, D an effective reduced divisor on V and Ω\ (log D) the sheaf of logarithmic 1-forms along D (cf., e.g., [12] , [19] ). Then {ωe H°(V, SP F ); Supp(Res(ω)) C D} spans H°(V 9 42V(logD)) over C (see [19 Remark. Assume that dim V = 1, and let us calculate sharp K in (3.2) in the way of the proof. The higher dimensional case will be discussed 
N(r 9 f-Kad) + S(r) .
Therefore it follows from (3.6) and (3.7) that (3) Let V be a compact Riemann surface of genus I> 2. Then dim2aΓ°(V, Q\) ^ 2, so that the condition of Theorem (3.1) is satisfied with D = 0. This implies the well-known fact that the isolated singularity of a holomorphic curve in V of genus ^ 2 is removable. § 4. Extension theorem of big Picard type Let A be a quasi-Abelian variety (see [11] and [12] ), i.e., A is anl algebraic group which is commutative and admits the exact sequence
where A o is an Abelian variety. Taking the natural embedding (C*)* c (P% we have a smooth completion A = (P 1 ) 1 X (C *>* A of A with boundary divisor D which has only normal crossings, and the canonical projection jo: A -> A o . One may regard p: A -> A o as a fibre bundle over A o with fibre (P 1 ) 1 and structure group (C*y. Let X be an algebraic subvariety of A which is of general type or equally of hyperbolic type (cf. [11] ). In the present case, X is of general type if and only if the group {aeA;X+a = X} of translations which preserve X is finite (see [11] and [12] Remark. This lemma was proved in [21] when dim X = 2. In [13] , Kawamata proved it in the case when A is an Abelian variety. To prove it in the present form, we need further consideration. The idea of the following proof is due to Kawamata. Let h t : X-+ A/Bi be the restriction of the natural morphism from A onto the quotient A\B t on X and put
Then Wi is a proper algebraic subvariety of X because X is of general type, and W = \JiWi by (4. Let Z be an algebraic subvariety of A and Z Iβg the set of regular points of Z with the inclusion mapping i: Z teg -+ A. Let J v {Z^g) (resp. J V (A)) be the v-th holomorphic jet bundle over Z rθg (resp. A) (see [22] ). Then the mapping i naturally induces a bundle homomorphism i*: This lemma is a refined version of a lemma due to M. Green by which he completed the work of Ochiai [22] on Bloch's conjecture [2] 2> . M. Green showed it in case A is complete, i.e., A is an Abelian variety, but his proof works in the non-complete case. Proof. We fix a Kahler form Ω on A and set T f (r) = T f (r, Ω). By (2.10), (2.11) and [16,1, p. 369] , it suffices to prove that T f (r)/log r is bounded as r -> 00. Let Z be the Zariski closure of /(J*) in X. Then f(z) g W and f(z) e Z reg for z e J* except for some discrete set of points. Making use of Lemma (4.4) and Main Lemma (2.2) (more precisely, Corollary (2.26)) as in [19] , we have
T,(r) ^ K t log* T,(r) + K 2 log r for r ^ 1 outside a set E of r with finite linear measure, where K x and K 2 are non-negative constants independent of r. We may assume that / is not a constant curve. Then we see that T f (r) f 00 as r f 00. Since T f (r) is a convex increasing function in log r, T f (r)llog r is monotone increasing. Therefore we have by (4.6) r-» log Γ which completes the proof. is meromorphic in Δ X U, and so is in Δ X (J*" 1 -S').
COROLLARY (4.7). Let f:N-S-+Xbea holomorphic mapping from a complex manifold N minus a thin analytic set S into X. If f(N -
Remark. Fujimoto ([3] , [5] ) and Green ([8] ) proved extension theorems of big Picard type for holomorphic mappings into P n omitting more than n + 1 hyperplanes in general position. Their results will be discussed in Example 1 below. Here, let us give a k simple and new observation to another theorem of Green 
Then we have f^C) c W x by Theorem (4.5) if /i is not a constant curve, so that / is algebraically degenerate. Thus inequality (4.8) implies the algebraic degeneracy of/ 7 ; this is just a non-complete version of Bloch's conjecture (see [2] , [22] ). EXAMPLE 1. Let D u 0 <* i <L n + k, be n + k + 1 distinct hyperplanes of P n and set V = P n -Σo + * A Then we have
Assume that k ^ 1. Then g(V) > dim V. Let or: V-> A = (c*) n+fc be the quasi-Albanese mapping and /: C -> V a holomorphic curve. As in Remark above, we see that α °/(C) lies in a translation of a closed algebraic subgroup of A, so that f(C) lies in a proper linear subspace of P n . This fact was proved in Green [7, Theorem 2] .
Suppose that k = 1 and the JD/S are in general position. We take a system (w θ9 w ί9 , w n ) of homogeneous coordinates of P [8, Part 3] showed Theorem (4.5) (cf. also [1] , [5] and [7] ). In case n = 2, the figure of W in X is as follows: . Let A = E t X χ£ 4 be a product of four elliptic curves E t belonging to distinct isogeny classes. Let X be the hypersurface of A as defined in Ochiai [22, § 5] . Then the algebraic sub-variety W of X as in Lemma (4.1) consists of several elliptic curves which are mutually disjoint.
Lastly we pose a problem and a conjecture related to Theorems (4.5) and (3.1).
PROBLEM. What can we say of the Kobayashi hyperbolicity of X or X-W in Theorem (4.5)?
Remark. Green [9] gave a nice criterion of the Kobayashi hyperbolicity, but in the present case his criterion does not work since an irreducible component W of W may admit a non-constant holomorphic curve f:C-> W omitting the other components of W (see Examples 3 and 4).
The case (2) of Remark to Theorem (3.1) suggests that the following conjecture may be true: 
